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Description

This invention is concerned with a cutting head
for afilter attachment machine, which is a machine
for making filter cigarettes by joining filter portions
to tobacco rods by means of uniting bands. These
bands are cut from a web of filter attachment
material which is often of cork-like appearance and
is for that reason usually referred to as "“cork”.

A common form of cutting head comprises a
rotary member carrying a number of circum-
ferentially spaced knives which cooperate with
anvil inserts in a drum carrying the cork web, each
cut being achieved by a pinching action. There are
normally fewer knives on the cutting head than
anvils on the cork drum. Accordingly, each knife
cooperates' at different moments with different
anvils. It is possible for the anvils to be slightly
different distances from the axis of the cork drum;
moreover, if the cork drum is heated, then those
distances depend also on the temperature of the
cork drum. It has therefore been a problem to
achieve a constant overall cutting force, and some
prior arrangements have also been unable to
distribute the cutting force evenly along the knife
during each cutting operation.

British patent specification No. 878556 solved
the last-mentioned problem by arranging for each
knife to be pivotable about its centre, and also
allowed for radical adjustment of the pivot posi-
tion for each knife. However, the cutting force
could stiil vary when a particular knife cooperated
with different anvils at slightly different distances
from the axis of the cork drum.

British patent specification No. 785417 describes
an arrangement in which the cutting force is
limited by the resilience of a spring, and which also
allowed a slight tilting motion of the entire integrai
part carrying the knife member. Similarly, in
British patent specification No. 1000696, resilience
of the shaft 5 carrying the knife member 6, limited
the cutting force, while a flexible connecting disc 7
allowed for a slight tilting motion which tended to
even out the cutting force along the knife. How-
ever, none of those prior arrangements constitutes
an entirely satisfactory solution to the probiems
mentioned above.

According to the present invention, a cutting
head for a cigarette filter attachment machine, for
cutting a filter attachment web at regular intervals
in cooperation with a cutting drum, comprises a
rotary member which carries one or more knives
and is itself mounted on a movable carrier so as to
be movable towards and away from the cutting
drum, and includes yieldable urging means for
urging the rotary member towards the cutting
drum, characterised in that the movable carrier is
formed by two independently movable parts
supporting respectively the opposite ends of the
rotary member, and that said urging means is
adapted to urge each part towards the cutting
drum so that the knives on the rotary member act
with substantially equal pressure along their entire
lengths while cutting the web.

Each part of the carrier is preferably provided
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with separate means for urging it towards the
cutting drum. Each urging means preferably com-
prises a fluid-powered actuator.

The bearings atthe ends of the cutting head may
be ball bearings allowing slight tiiting of the head
axis with respect to the carriers, thus
accommodating any slight lack of parallelism
between the cutting edge of each knife and the
cooperating anvil surface on the cutting drum.
Each carrier preferably comprises an arm which
carries one of the cutting head bearings at one end
and is pivoted at the other end at a position such -
that the line between the pivot and the bearing is
substantially at right angles to the direction in
which the force of the actuator on the carrier is
applied, which should be substantiaily radiai.

The fluid-powered actuator {or each actuator)
may be pneumatic; for example with a diaphragm
on which the air pressure acts to transmit a force to
a connecting rod extending from the centre of the
diaphragm. Alternatively, the actuator {or each
actuator) may be powered by hydraulic fluid, for
example oil, in which case the pressure of the
hydraulic fluid may be derived from an air
pressure source acting through an intensifier;
between the intensifier and the or each actuator
there is preferably a restrictor to restrict the flow of
hydraulic fluid at least in the direction towards the
actuator, and preferably oniy in that direction.

Examples of cutting heads according to this
invention are shown in the accompanying dia-
grammatic drawings. In these drawings, Figures 1
and 2 are diagrammatic views of cutting heads
using respectively pneumatic and hydraulic actu-
ators; Figure 3 shows a more complete design of a
different head; Figure 4 is a longitudinal section
through part of the cutting head; and Figure Sis an
enlarged cross-section on theline V—Vin Figure 4.

Figure 1 shows part of a cutting drum 10 around
which a filter attachment web is to be conveyed
prior to cutting by means of a cutting head 11. The
cutting head comprises a drum-like member 12
formed with, for example, five circumferentially
spaced slots 13 containing knives 14,

Each knife 14 is capabie of pivoting slightly with
respect to the member 12 about a fulcrum 15; the
knives are retained on the drum by flanged end
plates 16 and 17.

A drive shaft 18 for the cutting head is mounted
in ball bearings 19 and 20 within two separate
carrier members 21 and 22. The position of each
carrier member is controlled by a pneumatic
actuator including a connecting rod 25 or 26 which
is connected to the respective carrier member and
to a diaphragm 27 or 28 in a surrounding cylindri-
cal casing 23 or 24. Air at a controlled pressure is
supplied to the actuators, on the side of the
diaphragm opposite to the connecting rod,
through a pipe 29 or 30 from a controllable source
31; the air pressure supplied to the respective
cylinders may be separately controllable.

Control of the air pressure allows the cutting
head to be moved towards the drum 10 through a
variable distance. During use, this distance is set
so that there is an appropriate amount of inter-
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ference between each knife and the cutting drum
during cutting, giving a cutting force dependent
partly on the air pressure in the actuators and
partly on the mass of the cutting head and the
associated parts whose inertia will determine the
force on the knife as they are moved slightly away
from the cutting drum 10 during cutting. The
mass of the cutting head and associated parts is
preferably as small as possible to allow the
cutting force to be determined to the greatest
possible extent by the air pressure.

Conventiona!l bali bearings permit slight tilting
motion of the shaft with respect to the surround-
ing carrier. Such tilting motion in the present
invention may be sufficient to allow the cutting
head to accommodate any initial lack of paral-
felism between the cutting edge of each knife and
the cooperating anvil surface on the cutting drum.
In that case, each knife may be non-pivotably
secured to the member 12, possibly with a resili-
ent backing.

In the alternative arrangement shown in Figure
2, a cutting head 40 comprises a drum-like
member 41 carrying knives 42. At each end of the
cutting head there is a carrier member in the form
of an arm 43 which is approximately tangential to
the drum 45 and is pivoted by a pin 44 to a fixed
framewaork (not shown) so that the cutting head is
free to move towards and away from a cutting
drum 45 around which a filter web attachment 46
passes in order to be cut at regular intervals.

Each of the carrier arms 43 is pivoted to an
hydraulic actuator 47 by a pivot pin 48. The
actuator comprises a cylinder 49 pivoted by a pin
50 to a fixed framework (not shown), a piston or
diaphragm 51, and a connecting rod 52 which
extends from the piston or diaphragm and is
pivoted to the carrier 43 by a pin 48. Each of the
actuators is powered by hydraulic fluid fed
respectively through pipes 63 and 54 which meet
at a junction 55 connected to a pressure inten-
sifier 56 by a supply pipe 57. The pressure
intensifier 56, which may be of any known type,
includes a piston assembly 58 which separates
the hydraulic fluid (contained in a smaller cylinder
53) from a larger diameter air chamber 60 into
which compressed air is fed through an inlet pipe
1. In this way the hydraulic pressure is derived
from air pressure, which can readily be obtained
from a factory supply and need not be as great as
the required hydraulic pressure. The air inlet 61
preferably includes a pressure control device of
any known kind.

An adjustable restrictor 62 is included in the
pipe 57. This may act bidirectionally, but is prefer-
ably unidirectional, allowing substantially unre-
stricted flow in one direction (from the junction 55
to the intensifier 56) and restricted flow in the
reverse direction; an example of such a device is
part FC1 made by Air Automation Ltd.

In place of the restrictor or other device 62 in
the pipe 57 (or in addition thereto) a similar
unidirectional or bi-directional restrictor may be
fitted in each of the branch pipes 53 and 54.

An adjustable stop 63 is mounted on a station-
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ary framework (not shown) to engage each lever
43 so as to limit movement of the cutting head in
the direction towards the drum 45. In practice we
have found that the stops 63 need not be set very
accurately. They can be set so as to allow signifi-
cant initial interference between the knives and
the drum 45. However, a few seconds after the
machine starts to run (during the usual slow start
period), the cutting head moves away from the
drum 45 and stabilises itself at a position in which
there is just adequate interference to provide the
necessary cutting force, which may typicaily be of
the order of 120 pounds.

The pipes 53 and 54 are preferably resilient, or
may include resilient sections, so that they can
expand slightly to absorb the small surge of
hydraulic fluid from the actuators during each
cutting operation.

Each of the knives 42 on the cutting head is
preferably resiliently mounted so that it can move
radially into the drum 41 against the resistance of
a backing spring, e.g. of elastomeric material,
during each cut. Figures 4 and 5 show another
possible arrangement.

The air pressure supplied to the intensifier 56
may be automatically controlled so as to increase
as the machine speed decreases, thus moving the
cutting head further towards the drum 10 during
successive cuts: this increases the interference
between the knife and drum and compensates for
the lower inertia effect (slight movement back of
cutting head during cutting) at low speeds of
operation. The air pressure is preferably cut off or
greatly reduced while the drum and the cutting
head are running without web being in position
on te drum; this saves unnecessary wear on the
knives. A spring 64 in each cylinder 49 urges the
piston 50 in the direction such as to lift the knives
42 clear of the drum 45.

Figure 3 shows a different arrangement which
is basically like Figure 2. At each end of cutting
head 65 there is a carrier arm (of which the near
one is partly removed in Figure 3 for the sake of
clarity) having ball bearings (not shown) suport-
ing one end of a shaft 65A in the head 65. The
arms 66 are both independently pivotally
mounted on opposite ends of a pin 67.

Each arm 66 has an associated hydraulic actu-
ator 68 (as in Figure 2), but uniike the arrange-
ment shown in Figure 2, the cylinder of each
actuator is rigidly mounted on a member 69 of
which the near side is partly removed in the
drawing to show the parts lying behind it. Each
actuator has a piston rod carrying shoe 71 which
engages in a slight recess in a hardened insert 72
in the corresponding arm 66. Hydraulic fluid
under pressure is supplied to the actuator
through pipe 73. In order to lift the cutting head
slightly clear of the cutting drum (not shown) -
while the parts are rotating without web being fed
between them, each arm 66 is engaged by a
compression spring 74 carried by a part 75 of a
fixed frame.

During use, the pin 67 is supported centrally in
a socket in an upwardly extending lug 76 on a part



5 0 016 615 6

77 of a fixed frame. The pin is clamped in the
socket by a central clamping arm 78 which is
pivoted to the frame member 77 by a pin 79. At
its other end the clamping arm 78 latches into a
recess in the member 69 and is secured onto the
latter by a bolt 80 which has its inner end pivoted
to lugs 81 {on the member 69) by a pin 82. The
bolt 80 passes through a longitudinal siot in the
end of the arm 78, so that it can be swung
clockwise off the arm once a nut 83 has been
slackened. Thus the arm can be released to allow
it to be swung anti-clockwise about its pivot 79 to
release the pin 67. Furthermore, the member 69
is pivoted at each end (i.e. at positions beyond
the respective ends of the cutting head 65) by
coaxial pins 84; thus it can be moved clockwise
about the pins 84 to carry the actuators away
from the carrier arms 66 to allow the cutting
head 65 to be removed.

Movement of the cutting head towards the
cutting drum is limited by adjustable stops 75A
engaging the arms 66.

Figures 4 and 5 show how each of five knives
85 may be resiliently mounted in slots in the
cutting head 65. Only one end of the knife is
shown in Figure 4, the other end being the same.

Each knife comprises a body 86 formed with a
longitudinal groove in which a hardened cutting
member 87 is secured, e.g. by brazing. At each
end of the body 86 there is a flange 88 through
which passes a screw 89 for securing the body in
position, Below the body 86 there is a strip 90 of
rubber-like material. This strip extends along the
entire length of the body, apart from the flanges
88.

A spacer tube 91 around each screw 89
extends between the bottom of the groove con-
taining the knife and a washer 92 engaged by the
head 93 of the screw. The length of each tube 91
is such that, when the screw has been tightened,
the rubber strip is precompressed to a predeter-
mined extent. Thus the rubber strip provides a
firm but resilient backing for the knife, allowing
the knife to move inwards slightly during cutting,
against the resistance of the rubber.

In any system according to this invention,
there may be provision for slowly automatically
increasing the fluid pressure to compensate for
the decreasing sharpness of the knives.

Claims

1. A cutting head for a cigarette filter attach-
ment machine, for cutting a filter attachment
web {46) at regular intervals in cooperation with
a cutting drum (45), comprising a rotary member
(12; 41; 65) which carries one or more knives
{14; 42; 85) and is itself mounted on a movable
carrier (21; 22; 43; 66) so as to be movable
towards and away from the cutting drum, and
including yieldable urging means (23; 24; 47; 68)
for urging the rotary member towards the cutting
drum, characterised in that the movable carrier is
formed by two independently movable parts
(e.g. 21 and 22) supporting respectively the
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opposite ends of the rotary member (12; 41; 65),
and that said urging means is adapted to urge
each part towards the cutting drum so that the
knives (14; 42; 85) on the rotary member act with
substantially equal pressure along their entire
lengths while cutting the web.

2. A cutting head according to claim 1 in which
there are separate urging means-(e.g. 23 and 24}
acting respectively on the two parts of the
carrier.

3. A cutting head according to claim 2 in which
each part of the carrier has a ball bearing or
other bearing (19, 20) which supports the rotary
member while allowing slight freedom for the
axis of the rotary member to tilt with respect to
the carriers.

4. A cutting head according to claim 3 in which
each part of the carrier comprises an arm {43; 66)
which has, at one end, a bearing supporting one
end of the rotary end of the rotary member, and
at the other end is pivotally mounted (at 44 or 67)
to allow the rotary member to move towards and
away from the cutting drum (45).

5, A cutting head according to claim 4 in which
a line joining the pivot (44; 67) of each arm (43;
66) and the axis of the rotary member (41; 65} is
substantially at right angles to the direction in
which the force of each actuator {47; 68) on the
corresponding arm is applied.

6. A cutting head according to any one of
claims 1 to 5 in which the means for urging the
carrier towards the cutting drum comprises at
least one fluid-powered actuator (23, 24; 47; 68).

7. A cutting head according to claim 86,
including a spring (74) for moving the rotary
member (65) away from the cutting drum when
no fiuid pressure is supplied to the actuator or
actuators (47; 68).

8. A cutting head according to claim 6 or claim
7 in which the actuator or each actuator (47; 68)
is powered by hydraulic fluid.

9. A cutting head according to claim 8 in which
the hydraulic fluid is fed to the actuator or
actuators via a restrictor (62).

10. A cutting head according to claim 9 which
the restrictor {62) acts unidirectionally so as 1o
allow substantially unrestricted flow of hydraulic
fiuid (or less restriction to the flow) in the direc-
tion away from the actuator or actuators.

11. A cutting head according to claim 9 or
claim 10 in which the restrictor is adjustable.

12. A cutting head according to any one of
claims 8 to 11 in which the hydraulic fluid
pressure is derived from a source of air pressure
via a pressure intensifier (56).

13. A cutting head according to any one of
claims 8 to 12 in which at least one pipe convey-
ing the hydraulic fluid to the actuator or actu-
ators is flexible so as to be capable of expanding
slightly under the effect of the hydraulic
pressure,

14. A cutting head according to any one of
claims 1 to 13 including means for automaticaily
changing the fluid pressure during different
periods of operation.
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15. A cutting head according to any one of
claims 1 to 14 in which the or each knife (14; 42;
85) is resiliently mounted.

Patentanspriiche

1. Schneidkopf fir eine Zigarettenfilteransetz-
maschine zum Schneiden einer Filteransetzbahn
{46) in regeimdBigen Absténden in Zusammenar-
beit mit einer Schneidtrommel (45), mit einem
drehbaren Teil (12; 41; 65), das ein oder mehrere
Messer (14; 42; 85) tragt und an einem bewegli-
chen Trager (21; 22, 43; 66) befestigt ist, um auf
die Schneidtrommel zu und von dieser weg
bewegbar zu sein, und einer nachgiebigen Druck-
einrichtung (23; 24; 47; 68} zum Driicken des
drehbaren Teils auf die Schneidtrommel zu,
dadurch gekennzeichnet, da der bewegliche
Trager von zwei unabhéngig bewegbaren Ele-
menten (zB 21 und 22) gebildet wird, die jeweils
die entgegengesetzten Enden des drehbaren
Teils (12; 41; 658) abstiitzen, und daf durch die
Druckeinrichtung jedes Element in Richtung der
Schneidtrommel driickbar ist, so daf} die Messer
(14; 42; 85) am drehbaren Teil wéhrend des
Schneidens der Bahn mit im wesentlichen glei-
chemn Druck Gber ihrer gesamten Lénge wirken.

2. Schneidkopf nach Anspruch 1, dadurch
gekennzeichnet, dal® getrennte Druck-
einrichtungen (zB 23 und 24) vorgesehen sind,
die jeweils auf die beiden Elemente des Tragers
wirken.

3. Schneidkopf nach Anspruch 2, dadurch
gekennzeichnet, daRl jedes Element des Tragers
ein Kugellager oder anderes Lager (19, 20)
besitzt, das das drehbare Teil abstitzt und hier-
bei der Achse des drehbaren Teils eine geringe
Freiheit gestattet, bezliglich des Tragers zu kip-
pen.

4. Schneidkopf nach Anspruch 3, dadurch
gekennzeichnet, daR jedes Element des Tragers
einen Arm einen Arm (43; 66) umfaldt, der an
einem Ende ein Lager zum Abstiitzen eines
Endes des drehbaren Teils besitzt und am ande-
ren Ende (bei 44 oder 67) schwenkbar gelagert
ist, damit das drehbare Teil sich zu und weg von
der Schneidtrommel (45) bewegen kann.

5. Schneidkopf nach Anspruch 4, dadurch
gekennzeichnet, dall eine Linie, die den
Schwenkpunkt (44; 67) jedes Arms (43; 66) und
die Achse des drehbaren Teils {41; 65) verbindet,
im wesentlichen im rechten Winkel zu der Rich-
tung liegt, in der die Kraft jeder Betatigungs-
einrichtung (47; 68) am entsprechenden Arm
angelegt wird.

6. Schneidkopf nach einem der Anspriche
1—5, dadurch gekennzeichnet, dal die Druck-
ginrichtung zum Driicken des Tragers in Richtung
der Schneidtrommel mindestens eine
stromungsmittelbetriebene Betatigungs-
einrichtung (23, 24; 47, 68) enthalt.

7. Schneidkopf nach Anspruch 6, gekenn-
zeichnet durch eine Feder (74) zum Bewegen des
drehbaren Teils (65) weg wvon der Schneid-
trommel, wenn der oder den Betdtigungs-
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einrichtungen {47, 68} kein Strémungsmittel
zugeflhrt wird.

8. Schneidkopf nach Anspruch 6 oder 7,
dadurch gekennzeichnet, dall die oder jede
Betatigungseinrichtung (47; 68) durch ein
Hydraulikmittel betrieben wird.

9. Schneidkopf nach Anspruch 8, dadurch
gekennzeichnet, da das Hydraulikmittel der
Betatigungseinrichtung oder den Betdtigungs-
einrichtungen (ber eine Drossel (62) zugefihrt
wird.

10. Schneidkopf nach Anspruch 9, dadurch
gekennzeichnet, dalR die Drossel (62) nur in eine
Richtung wirkt, um in Richtung weg von der
Betatigungseinrichtung oder den Betétigungs-
einrichtungen einen im wesentlichen ungedros-
selten Hydraulikmittelstrom (oder geringere
Drosselung des Stroms) zu eriauben.

11. Schneidkopf nach Anspruch 9 oder 10,
dadurch gekennzeichnet, daR die Drossel ein-
stellbar ist.

12. Schneidkopf nach einem der Anspriche
8—11, dadurch gekennzeichnet, dafl der
Hydraulikmitteldruck aus einer Druckluftquelle
(iber einen Druckverstérker (56) abgeleitet wird.

13. Schneidkopf nach einem der Anspriche
8—12, dadurch gekennzeichnset, dal zumindest
eine der Betatigungseinrichtung oder den
Betatigungseinrichtungen Hydraulikmittel zufih-
rende Rohrleitung elastisch ist, um sich unter der
Wirkung des Hydraulikdrucks leicht ausdehnen
zu konnen.

14. Schneidkopf nach einem der Anspriche
1—13, gekennzeichnet durch eine Einrichtung
zum automatischen Verandern des Strédmungs-
mitteldrucks wahrend unterschiedlicher Betriebs-
perioden.

16. Schneidkopf nach einem der Anspriche
1—14, dadurch gekennzeichnet, dafl das oder
jedes Messer (14; 42; 85) nachgiebig gelagert ist.

Revendications

1. Téte de coupe pour machine de fixation de
filtres pour cigarettes, pour découper un ruban
de fixation de filtre (46), & intervalles réguliers,
en coopération avec un tambour de coupe (45),
comprenant un élément rotatif (12, 41, 65) qui
porte un ou plusieurs couteaux (14; 42; 85) et qui
lui-mé&me monté sur un support mobile (21; 22;
43; 66) de maniére & étre mobile vers et & partir
du tambour de coupe, et comprenant des
moyens de sollicitation flexibles (23; 24; 47; 68)
pour solliciter "élément rotatif vers le tambour
de coupe, caractérisé en ce que le support
mobile est formé de deux parties mobiles inde-
pendantes (par exemple 21 et 22), supportant
respectivement les extrémités opposées de I'élé-
ment rotatif (12; 41; 65) et lesdits moyens de
sollicitation sont concus de maniére a solliciter
chaque partie vers le tambour de coupe afin que
les couteaux (14; 42; 85) de l'élément rotatif
agissant selon une pression sensiblement égale
sur toute leur longueur, lors de la découpe du
ruban.
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2. Téte de coupe selon la revendication 1, dans
laquelle il existe des moyens de sollicitation
séparés (par exemple 23 et 24) qui agissent
respectivement sur les deux parties du support.

3. Téte de coupe selon la revendication 2, dans
laguelle chagque partie du support comporte un
palier & billes ou un autre palier {19; 20) qui
supporte |'élément rotatif tout en permettant une
légére liberté pour permettre a I'axe de I'élément
rotatif d’osciller par rapport aux supports.

4. Téte de coupe selon la revendication 3, dans
laquelie chaque partie du support comporte un
bras (43; 66} qui comporte & une extrémité, un
palier supportant une extrémité de I'élément rota-
tif et qui, a 'autre extrémité, est monté & rotation
{en 47 ou 67), de maniére & permettre a ['élément
rotatif de se déplacer vers et & partir du tambour
de coupe (45).

5. Téte de coupe selon la revendication 4, dans
laquelle une ligne joignant l'axe (44; 67) de
chaque bras (43; 66) et I'axe de I'élément rotatif
{41, 65), est sensiblement perpendiculaire a la
direction d’application de la force de chaque vérin
{47; 68), sur le bras correspondant.

6. Téte de coupe selon 'une quelconque des
revendications 1 & 5, dans laquelle les moyens
pour solliciter le support vers le tambour de
coupe comprennent au moins un verin a com-
mande par fluide (23; 24; 47; 68).

7. Téte de coupe selon la revendication 6,
comprenant un ressort {74) pour déplacer I'élé-
ment rotatif (65) & partir du tambour de coupe,
lorsqu’aucune pression de fluide n'est délivrée au
verin ou aux vérins (47; 68).

8. Téte de coupe selon la revendication 6 ou la
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revendication 7, dans laquelle le verin ou chaque
vérin (47, 68), est actionné par un fluide
hydraulique.

9. Téte de coupe selon la revendication 8, dans
laquelle le fluide hydraulique est délivré au vérin
ou aux verins par l'intermédiaire d'un limiteur de
débit (62).

10. Téte de coupe selon la revendication 9, dans
laguelle le limiteur de débit (62) agit de facon
unidirectionnelle de maniére & permettre un débit
sensiblement non limité de fluide hydraulique (ou
une limitation réduite di débit dans une direction
partant du vérin ou des vérins.

11. Téte de coupe selton la revendication 9 ou la
revendication 10 dans laquelle le limiteur de débit
est réglable.

12. Téte de coupe selon 'une quelconque des
revendications 8 & 11, dans laquelle ia pression du
fluide hydrauligue est obtenue & partir d'une
source de pression d‘air, par 'intermédiaire d’un
amplificateur de pression {56).

13. Téte de coupe selon I'une quelconque des
revendications 8 & 12, dans laguelle au moins une
conduite amenant du fluide hydraulique au vérin
ou aux vérins, est flexible de maniére a pouvoir se
dilater légérement sous |'effet de ia pression.

14. Téte de coupe selon l'une quelconque des
revendications 1 & 13, qui comprend des moyens
pour modifier automatiquement la pression du
fluide pendant différentes périodes de fonction-
nement.

15. Téte de coupe selon I'une quelconque des
revendications 1 & 14, dans laquelle le ou chaque
couteau (14; 42; 85) est monté élastiquement.
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